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PabGouass mporpamma y4ueOHOW AMCHMIUIMHBI pa3paboTaHa B COOTBETCTBUH ¢ DeaepaabHBIM
CTaHJApTOM CpeJHero oouiero oopazoBaHus, yrBepkaeHHoro Ilpukazom Munobpuayku Poccun ot
17 mas 2012 1. N 413 (¢ U3MEHEHHSIMU W JOTOJTHEHUSMHU), TIPUMEPHON MPOTPaMMOM THUCITMILUIMHBI
«Matemaruka: anreOpa ¥ Hayajga MaTeMaTUYECKOrO aHajan3a, TEOMETPUs» s MPO(eCcCHOHATBHBIX
oOpasoBarenbHbIX opraHuzanuii, pekomeHaoBaHHO PI'AY «DUPO» (IIpotokon Ne 3 ot 21 wuromns
2015 r.), m Ha ocHOBe DenepaabHBIM CTAaHAAPTOM CPEIHErO OOIIEro 00pa30BaHMs, YTBEPKICHHOTO
[Tpukazom Munoopuayku Poccuu ot 13 aBrycra 2014 r. N 1001 (c u3sMeHEHUSIMU U AOTIOTHEHUSMU )
110 CIIEUAIBHOCTH

| 09.02.05 | | Ipuxknagnas ungopmaTuka (Mo oTpacasim)
KOO HauMeHo8aHue cneyualbHoCmu
PaspaboTunkm:
damMuniusi, MMsl, 0TYECTBO YdeHas creneHsb (3BaHue) Jlo/zKHOCTD
[kBannpukanuonnas kareropus|
1 | JlykeprsnoBa E.A. BbICILIAS npernojaBareib
2
3
4,
Paccmorpeno Ha 3aceqanun MO (IIIK): maTtemaTuyeckux JAUCHUNIHH
DaMuus, UMsl, 0TYECTBO Hara 3acenanus MO Ne nporokoaa
npencenareas MO (IIHK) (IO K)
1 | Bepr Mapuna ButanbeBHa 29.08.2019r. Nel

CoriacoBaHo HA 3acelaHNH HAYIHO-METOAUYECCKOI0 COBETA

Hata 3acenanusa HMC Ne nporokoJia

30.08.2019 1
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OBIIASI XAPAKTEPUCTHUKA PABOYEI ITPOTPAMMEBI VUEBHOM
TACIATLITAHBI
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1. ObIIAS XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIIUITJIMHBI

OAIl. 01 MartemaTuKka

1.1. O61acTh NpuMeHeHUus1 padodyeil MPOrpaMmMbl y4eOHOMH TUCHUNIIMHBI

PaGouas mporpamma y4eOHON JTUCHUIUIMHBI SIBISETCS YacThbIO IPOTrpaMMBbl
MOJATOTOBKH CIIEIIMATUCTOB cpeaHero 38eHa B coorBeTcTBru ¢ PI'OC CIIO

no criermanbHocTH | 09.02.05 [Tpuxnagnas nHpopmaTHKa (10 OTPACIISIM)

yKpyIHEeHHOU rpymnmnbl cieruaibaoctedt | 09.00.00 NudopmaTtuka U
BBIYHCIIUTENIbHAS TEXHUKA

1.2 MecTo y4eOHOIl IMCUMIUIMHBI B CTPYKTYpe NPOrpamMMbl NOJATOTOBKH
CIEeIHAJTHUCTOB CPeIHero 3BeHa
JlanHast yueOHast JUCIUTUIMHA BXOJIUT:

B 00s13aTenbHY0 YacTh HUKI0B [TIICC3 OO611e006pa3oBaTEIbHBIN ITUKI

B BapHaTUBHYIO YacTh 1ukIioB [ITICC3 -

JucuunimHa «MaTteMatukay SBIE€TCS NPOPWIBHOW W CBs3aHa C TaKUMH
y4eOHBIMM JTUCHUMIUIMHAMU, Kak «®Pu3uka» o00I1e00pa3oBaTeibHOr0 1UKIa U
«ONMEMEHTBl BBICIICH MAaTeMaTUKn», «JIUCKpeTHas MareMatTuka ¢ 3JIEMEHTaMHU
MAaTEMATHYECKON JIOTUKNY, «Teopus BEPOSITHOCTEM M MAaTEMaTHYECKash CTATUCTUKA
MaTeMaTHYECKOro M OOIIEro €CTECTBEHHOHAYYHOI'0 YYeOHOTO UK

1.3. Heab u njIaHMpyeMble pe3yJabTAaThbl 0CBOEHHS TMCUMILIUHBI:
Conepxanue mnporpamMmbl  «MareMaTvka) HaNpaBICHO Ha  JIOCTUKEHUE
CIICIYIOIINX LeJIen:
 obecrnieueHre CPOPMUPOBAHHOCTH MPEJCTABICHUN O COIUATBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaX CTAHOBIICHUS MAaTEMAaTUKHU;
* o0OecrieueHne C(OPMHUPOBAHHOCTH JIOTUYECKOTO, QJITOPUTMHUYECKOTO H
MaTEMaTHYECKOTO MBIIIICHHUS;
* oOecrieueHue chOpMUPOBAHHOCTH YMECHHUM TIPUMEHSITH TTOJIYICHHBIC 3HAHUS TIPU
pEIICHUH Pa3IMYHbIX 3a/1a4;
» obecrnieueHue CPOPMHUPOBAHHOCTH TMPEIACTABICHUN O MaTeMaTHUKE KaK 4acTu
00IIIeYeIOBeUeCKO  KYJIbTYpPhl, YHHUBEPCAJIILHOM S3BIKC HAYKH, IT03BOJISIOIIEM
OTIMCHIBATh M U3y4YaTh PCAbHBIC TTPOIIECCHI U SIBJICHUS.

OcBoenue conepxkaHusi y4yeOHOW IUCHUILIUHBI O0ECNeYMBACT JOCTHIKEHUE
00y4JarmuMcs CIeTYOIINX Pe3yIbTaToB:
o JIMYHOCTHBIX:

1. | c()OPMHUPOBAHHOCTH MPEACTABICHUN O MaTEMATUKE KAK YHUBEPCAILHOM A3BIKE |
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HayKH, CPEICTBE MOJECIUPOBAHUS SIBICHUW U MPOLECCOB, UIESIX U METOAAX
MaTEMAaTHKH;

ITIOHMMAaHUE 3HAYMMOCTH MATEMATHKH [JIl HAay4HO-TEXHMYECKOIO Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTEMAaTHKE KaK K YaCTH 00IIeYeIOBEYECKON
KYJbTYpbl Y€pe3 3HAKOMCTBO C MCTOPUEN PA3BUTHSA MAaTEMaTHKH, JBOJIIOLUEN
MaTEeMaTUYCCKUX HUJIEH;

pa3BUTHE JIOTMUYECKOTO MBINUICHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHUSI,
QITOPUTMUYECKON  KYJIBTYPbl, KPUTUYHOCTH  MBIIIJIEHUS Ha  YpPOBHE,
HEoOXoauMOM JJia  Oyaymied  mpodeCCHOHAIBHOM — IESTEIBHOCTH,  JUIS
IPOJIOHKEHUS 00pa30BaHMI M CaMOOOpPa30BaHUS;

OBJIAJICHUEC MATeMATHUYCCKUMHU 3HAHUSIMH W YMCHHUSIMH, HEOOXOIUMBIMHU B
MMOBCEHEBHON JKWU3HM, [IJI1 OCBOEHHUS CMEXKHBIX ECTECTBEHHO-HAYUYHBIX
TUCITUIUIMH ¥ JTUCHUIUIMH TPO(ECCHOHATBPHOTO IMKIA, IS  TOIYYeHUS
oOpa3oBaHusl B 00JacTsIX, HE TPeOYyIOIMUX YIIIyOJICHHONH MaTreMaTHYeCKOu
MTOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHMIO,
Ha MPOTSHKEHUM BCEW JKM3HM; CO3HATEJIbHOE OTHOIICHHUE K HENPEPHIBHOMY
00pa30BaHHI0 KaK YCJIOBHUIO YCIICIIHOW MPO(ECCHOHAIBHON M OOIIEeCTBEHHOMN
JESITEILHOCTH,

TOTOBHOCTh M CIIOCOOHOCTBH K CAaMOCTOSITEIbHOM TBOPYECKON M OTBETCTBEHHOMU
JESITCIIbHOCTH;

TOTOBHOCTh K KOJIJIEKTHUBHOW pabOTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeNbHOM, OOIIECTBEHHO IIOJE3HOW, Y4eOHO-HCCIEeI0BaTEIbCKOM,
MIPOCKTHOM M IPYTUX BUAAX JACATEIHHOCTH,

OTHOIIICHHE K MPO(ECCHOHAIBHOMN JEATeIbHOCTH KaK BO3MOXKHOCTH yYacTHsS B
pEIICHWN JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIECHAIIMOHATHHBIX
npoosiem

MeETanpeaAMETHLIX:

YMEHHUE CaMOCTOSITENIbHO OMPENECIATh LENH JIEITEIbHOCTH U COCTABIISATH IUIAHBI
NEATEIbHOCTH;  CaMOCTOSITEJIbHO  OCYIIECTBJISITh,  KOHTPOJMPOBATH U
KOPPEKTUPOBATh ACATEIIBHOCTD; MCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI A
JOCTH)KCHUS TIOCTABJIEHHBIX IEJIEH M pean3aliu IUIAaHOB JIESATEIIbHOCTH,
BBIOMPATH YCTICIIHBIE CTPATETUN B PA3TUYHBIX CUTYAIIHSIX;

yMEHHE TMPOAYKTHBHO OOMIaTbcS W  B3aMMOJICWCTBOBATH B  Mpoliecce
COBMECTHOM  JEATEIbHOCTH, YYUTHIBATH TO3UIMU JIPYTUX  YYACTHUKOB
nesTebHOCTH, Y((DEKTUBHO pa3peniaTh KOHMIUKTHL;

BJIaJICHUE HaBbIKAMM  ITIO3HABATEJIbHOM, Yy4E€OHO-HCCIICIOBATENbCKOU U
POEKTHOW JESITENIbHOCTH, HaBbIKAMHU pa3pelieHusi npodiieM; CocOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEIHLHOMY TOWCKY METOJOB PEHICHHs MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MO3HAHNUS;

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENbHONM  HMH(POPMALMOHHO-
MO3HABATENILHON JI€ATENIbHOCTH, BKJIIOYas YMEHUE OpPUEHTUPOBAThCS B
pa3aMyYHBIX ~ HMCTOYHHMKAX  HMH(OpPMAlLMM, KPUTUYECKH  OLICHUBATh U
MHTEPIPETUPOBATh HUH(POPMALIMIO, MTOJIYIaEMYI0 U3 PA3IMYHBIX HICTOYHHUKOB;
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BJIAZICHUC S3BIKOBBIMU CPCACTBAMH: YMCHHC SICHO, JIOTHMYHO W TOYHO H3JIaraTb
CBOKO TOYKY 3PCHUS, NCIIOJIb30BATh dACKBATHLIC SI3bIKOBLIC CPCACTBA,

BJIQJICHHNE  HABbIKAMU  TIO3HABATENbHOM  pe(eKcCMu  Kak  OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJbTAaTOB M
OCHOBAHHM, TPAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX II03HABATENIBHBIX 3314
U CPEACTB JUIs UX TOCTUIKEHUS,;

OCJICYCTPEMIICHHOCTD B IIOUCKAX W IIPHUHATHUU pGHIGHHfI, COO6paBI/ITCJII>HOCTI> 141
HHTYULUA, Pa3sBUTOCTb IPOCTPAHCTBCHHBIX HpCHCTaBHGHHﬁ; CIIOCOOHOCTH
BOCIIPUHUMATDb KPACOTY U I'apMOHHIO MHpaA.

NpeaAMETHBIX

c(OpPMUPOBAHHOCTh TPEJCTABICHUNA O MaTEeMaTHKE KaK YacTh MHUPOBOU
KyJIbTypbl W MECTE€ MaTeMaTHKd B COBPEMEHHOW IMBWJIM3ALMH, CIIOCO0aX
OIMCAHUS SIBJICHUH PEajJIbHOI0 MUPA HA MATEMATUIECKOM S3bIKE;

C(l)OpMPIpOBaHHOCTB HpeﬂCTaBHeHI/Iﬁ 0 MATCMAaTHYCCKHUX IIOHATHAX KaK
BA)KHEHUIIIMX MaTEMaTUYECKUX MOACIIAX, ITO3BOJIAOIIHUX OIMMCBIBATHL U H3YYAThb
Pa3HbIC IIPOLCCCHI U ABJICHHA; ITIOHMUMAHHUC BO3MOKXHOCTH AKCHOMATHYCCKOI'O
IMOCTPOCHUA MAaTCMAaTHYICCKHUX TeOpHﬁ;

BJIAJICHUC MCTOAAMH JOKAa3aTCJIbCTB W aJITOPUTMOB PCHICHUS, YMCHHUC HX
IIPUMCHATDH, IIPOBOAUTHL NOKA3aTCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a/1a4,

BJIQJICHUE  CTAHJIAPTHBIMU  TpPUEMaMH  pEHIeHUs  pallMOHAJIbHBIX U
UppalMoOHAIbHBIX,  TOKa3aTEJIbHBIX,  CTEMEHHBIX,  TPUTOHOMETPUYECKUX
YPaBHEHHI U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMm, B TOM YHUCIIE JUIsl TOMCKA IMYTH PEUICHUS U WUTIOCTPALIMHU PEIICHUS
ypaBHEHUI 1 HEPABEHCTB;

c(hOpPMHUPOBAHHOCTH MPECTABICHU 00 OCHOBHBIX MOHATHSIX MAaTEMAaTUYECKOTO
AHAJIN3a UM UX CBOMCTBAaX, BJIAJICHUE YMEHHUEM XapaKTEpPU30BaThb IIOBEICHUE
(GYHKIIUNA, WCMOIB30BAHUE TOJYYEHHBIX 3HAHWUW [IJI1 OMHUCAHUS U aHAIM3a
pEAIBHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMH TOHSTUSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, HMX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH
YMEHHUS pacloO3HAaBaTh F€OMETpUYECKHE (UTYphl HAa YEpTEeXkKaX, MOAEISIX U B
peanbHOM MHUpE; NPUMEHEHHE HU3YyYEHHBIX CBOMCTB T€OMETPUYECKUX (QUrYyp U
GopMyn i pelleHHs TeOMETPUUYECKHMX 3aJady M 3aJad C IMPaKTUYECKUM
COJIEP/KAHUEM;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM O TPOIECcCaX M SIBICHUSIX, WMEIOIINX
BEPOSITHOCTHBIM XapaKTEpP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM
MHPE, OCHOBHBIX MOHSATHSX 3JEMEHTAPHOM TEOPUM BEPOSITHOCTEW; YMEHUU
HaxOJIUTh M OLICHUBATh BEPOATHOCTH HACTYIUICHHUS COOBITUN B MPOCTEHUIINX
MPAKTUYECKUX CUTYAIUAX U OCHOBHBIE XapAKTEPUCTUKU CIIYYAWHBIX BEJIUYNH;

BJIAJICHNC HAaBbIKAaMHU HCIIOJIB30BAaHHA I'OTOBBIX KOMIIBIOTCPHLIX IPOrpaMm IIpu
PEUICHUHN 3aaa4.




1.4. PekoMeHnayeMoe KOJIHYECTBO YACOB HA OCBOCHHME NMPOrPaMMbl YUeOHOM

AUCHUILINHBI:
MaKCUMaJIbHOW y4eOHOI Harpy3ku 00ydaromerocs 234 4acoB, B TOM YHUCIJIE:
00s13aTeNIbHON ayIUTOPHOMN yueOHOM Harpy3ku 00y4aromerocs 234 4acoB,

CaMOCTOSITENIbHOW paboThI 00yUaroerocs - YacoB.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCOUTLTAHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem
4acoB
MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 234
OO6s13aTenbHbIE AYAUTOPHBIE y4eOHbIE 3aHATHS (BCETO) 234
B TOM YHUCJIC:
nabopaTopHbIE 3aHATHS (€CITU TPEAYCMOTPEHO) He IpeyCMOTpeHO
IIPAKTUYECKHE 3aHSTUA (€CIIU IPELYCMOTPEHO) 149
KOHTPOJIbHBIE PAOOTHI (€CIIM MPEyCMOTPEHO) 11
WuauBuayaibHbIN TPOEKT (€CIu MPEAYCMOTPEHO) HE NPEAYCMOTPEHO
Bueayauropnas (camocrosiTenbHas) yaeOHas paboTa (Bcero) HE IpEycMOTpeHO
Hrorosas arrecramus B (popMe IK3aMeHa




2. CTPYKTYPA YYEBHOM TN CIUIIJIMHBI
2.2. TemaTH4ecKkHii IUIaH U cOjiepKaHMe Y4eOHOM TN CIUTIUHbI

OJI11.01 MaTteMaTHKAa
HAaMMCHOBAaHHE TUCHUIIJIMHBI
HaumeHoBaHHe pa3aeioB U TeM. HanmeHoBaHue pa3/ie/ioB U TeM Oo0wem uacoB Yposenn
Pe3yabTaThl 00y4eHus Conep:xaHue yuedOHOro MaTepuaa; JadopaTopHblie padoThl U NPAKTHYECKHe 0CBOCHMIH
(NeNe JIP, MIIP, I1P) 3aHSATHS; CAMOCTOSITEIbHAsI padoTa 00y4aouuxcs; KypcoBasi padbora (IIpoeKT)
1 2 3 4
Paznen 1. JlelicTBUTEILHBIE YHCJIA 1/8
Tema 1.1. JelicTBUTEIbHbIE YHCIA 1/2
Conepxanue yueOHOro MaTepraa
1 | Benenue. 1/0 3
2 | Lensle u panuoHanpHble yncia. JefcTBurenphble ynucina. [IpubnmkeHHble BEIYUCICHHUS. 0/2 3
Ilpubnuoicennoe snaverue 8eaudunbl U NO2PeUtHOCmU NPUOTUNCEHULL.
[IpakTHueckue 3aHATUSA 1. IlpeoOpazoBanue anredpandecKux BBIPAKESHUH 2
2. [IpeobpazoBanue anreOpandecKux BHIPaKCHUN
Tema 1.2. YpaBHEeHNHs M HEPABEHCTBA 0/4
Conepxanue yueOHOro MaTeprana
1 | JIuneiiHble ypaBHEHUs. Y paBHEHHs, CBOASIINECS K JUHEHHBIM. KBagpaTHbele ypaBHEHUS. 0/2 3
JMcKpUMHHAHT KBaapaTHOro ypaBHeHus. Teopema Buera. YpaBHeHus, cBomsimuecs K
KBaJPaTHBIM.
2 | Jluneiinsie HepaBeHcTBa. KBaspaTHble HepaBeHCTBA. MeTo]l MIHTEPBAJIOB. 0/2 3
IIpaxkTHueckue 3aHATUSA 1. Periennie MMHENHBIX U KBaJIpaTHBIX ypaBHEHHH
2. Pemienvie ypaBHeHU, CBOASIIUXCS K JIMHEUHBIM WIIH 4
KBaJpaTHBIM
3. Pemenne TMHEHHBIX U KBaJIPaTHBIX HEPABEHCTB
Tema 1.3. Cucrembl YpaBHeHUId 0/2
Conepxanue yueOHOro Matepuana
1 | Cucrembl IMHEWHBIX YypaBHEHWH ¢ AByMs Heu3BeCTHBHIMH. CHCTEMBI KBaJIpaTHBIX 0/2 3
YpaBHEHUH C JBYMsI HEU3BECTHBIMH. METOJI CII0KEHUSI, METOJT TIOJICTAHOBKH.
IIpakTHueckue 3aHATUSA 1. Pemenne cucteM JHMHEWHBIX YpaBHEHWA C JABYMS
HEU3BECTHBIMHU 2
2. PemeHue cucTeM KBaJIpaTHBIX YpaBHEHHH C JAByMs
HEU3BECTHBIMU
KonTpoJibhbie padoThl 1




Pazpea 2. OCHOBBI TPHTOHOMETPHH 12/18+14
Tema 2.1. Tpuronomerpuueckue GyHKIHUH 6/6
Copeprkanre yuaeOHOTO MaTepuana
1 | PaguanHoe u3mepenue Ayr v yriaoB. COOTHOLIEHUS MEXAY TpaayCHOM M paJHaHHOU 2/2 2
Mepamu yriaoB. CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIA.
2 | Tpuronomerpuueckne (YHKIIME YUCIOBOTO apryMeHTa, 3HAaKM WX 3HAYCHUH. 2/2 2
CoOTHOIIEHHUS] MEXY TPUTOHOMETPUYECKUMH (QYHKIMSIMU OHOTO aprymeHnTa. dopmyiis
NIPUBEACHUSI.
3 | UeTHOCTB M HEUETHOCTH TPUrOHOMETpHUYEeCKUX (QyHKIMHA. CBOHCTBA U rpadUKu 2/2 2
TpuroHoMmeTpudecknx ¢pyHkumid. [locTpoenne reomeTprudeckix npeodpa3oBanuii (c1BrUTa
u nepopmanun). [IpeobpazoBanme rpaduKOB TPUTOHOMETPHUIECKHUX (PYHKIIAH.
IIpakTrueckue 3aHsATUsA 1. I3mepenue ayr U yriioB
2. Haxoxxnenue cuHyca, KOCHHyca, TAHTeHCa YUCIia
3. [loctpoenne rpapKOB TPUTOHOMETPUIECCKUX (PYHKIIAH 6
4. CoiicTBa TPUTOHOMETPUIECKUX (DYHKIUH
5. CamoctosTenbHas ayauropHast pabora «CBolicTBa U rpaduku
TPUTOHOMETPUUECKUX (DYHKILIUID)
6. [IpeoOpazoBanme rpad@KOB TPUTOHOMETPUIECKHAX (PYHKITHH
Tema 2.2. Tpuronomerpuuyeckue ypaBHeHHs 3/7
Copeprkanre yueOHOTO MaTepuana
1 | ITpocTedimue TPUrOHOMETPUIECKHE YPABHEHUS. 1/2 2
2 | Cooco0bl perieHusi TPUrOHOMETPHUECKUX YPABHEHHH. 1/4 2
3 | TpuronoMeTpudecKkue HEPABEHCTBA. Peutenue npocmeiuux mpueoHoMempuieckux 1/1 2
HEPAaGeHCme.
[IpakTuueckue 3aHATUSL 1. Pemienue npocTedmx TPUrOHOMETPUYECKUX YPABHEHUI
2. Pemienue npocTeliinx TPUrOHOMETPUUECKUX YPABHEHUI
3. Metoa BBeICHHS HOBOW TIEPEMEHHON 7
4. OgHOpoaHBIE YpaBHEHMS | U 2 cTEeNEeHN
5. PellieHre TpUrOHOMETPUUECKUX YPABHEHUI
6. CamocrosiTenbHass — ayauTopHas — pabora  «Pemrenue
TPUTOHOMETPUUECKUX YPABHEHHID»
7. PerieHne npocTeHINX TPUTOHOMETPUUECKUX HEPABEHCTB
Tema 2.3. OcHoBHBIE (hOPMYJIbI TPHTOHOMETPHH 3/5
Conepxanne yaeOHOTO MaTepraa
1 | ®opmyasl cnoxeHus. PopMylibl IBOWHOTO U OJOBUHHOIO ApIYMEHTOB. 1/1 2
2 | IlpeoOpazoBaHusi ~ CyMM  TPUTOHOMETPHUYECKMX  (YHKUMH B TIPOU3BEACHUSL. 1/2 2
[TpeoOpa3oBanus NpOU3BEACHUN TPUTOHOMETPUUECKUX QYHKIUHI B CYyMMY.
3 | Beruncnenne 3HaueHui U MpeoOpa30BaHNs TPUTOHOMETPHUECKHUX BBIPAIKEHHH. 1/2 2
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[IpakTHueckue 3aHATHA 1. CuHyc 1 KOCHHYC CYMMBI (Pa3HOCTH) apryMEHTOB

2. CymMa # pa3HOCTh TPUTOHOMETPUYECKAX (PYHKINH
3. IlpeoOpa3oBanre CyMMBI TPUTOHOMETPHUYECKHUX (YHKIHHA B

MIPOU3BEICHUC 5

4, Brruucnenne 3HAYCHHUU u npeoOpa3zoBaHUs

TPUTOHOMETPUUECKUX BBIPAKCHUN

5. Beruucnenue 3HAYCHUU u npeoOpazoBaHus

TPUTOHOMETPUYECKUX BBIPAKCHUN
KoHTposbHbIe padoThI 1

Pa3nen 3. IIpsiMble M JIOCKOCTH B MMPOCTPAHCTBE 11/16
Tema 3.1. [Mapa/ieJiIbHOCTH B MPOCTPAHCTBE 6/8
Conepxanue yueOHOro MaTepraa
1 | AKCHOMBI CTEPEOMETPHH U MPOCTEHIINE CIEACTBHS U3 HUX. 1/2 2
2 | B3aumHOe pacnonokeHue JByX NPsIMBIX B IPOCTPAHCTBE. 1/1 2
3 | Yroa Mexnay npsMBIMH. 1/2 2
4 | TlapainenbHOCTh MPSIMOK M TUIOCKOCTH, TAPaJUICIbHOCTD IIJIOCKOCTEH. 2/3 2
5 | Hapannenvroe npoexmupoganue u e2o ceoticmaa. Hzobpadxcenue gueyp 6 1/0 1
cmepeomempuu.

IIpakTuueckue 3aHATUSA 1. AKCHOMBI CTEPEOMETPUH U CIAECACTBUS U3 AKCHOM

2. AKCHOMBI CTEPEOMETPHH U CIIEJCTBUS U3 aKCHOM

3. BzaumHOe pacronoXeHue IBYX MPSIMBIX B POCTPAHCTBE

4. Yroa Mexnay npsMbIMA 8

5. Yrous Mexny npsiMbIMH

6. [TapamienbHOCTB PSMOM U TIOCKOCTH

7. IapanienbHOCTh MIIOCKOCTEN

8. CamocrosTensHass aynuTopHas pabota «llapamienbHOCTB

HPSIMBIX U IJIOCKOCTEH»

Tema 3.2. IlepneHAUKYJISAPHOCTD B IPOCTPAHCTBE 5/8

Conepxanue yueOHOro Matepuana
1 | IlepneHAUKYISIPHOCTH NPSIMON M MIIIOCKOCTH. 1/2 2
2 | Cs3p MeXly NapaJUIeTbHOCTHIO M MEPIEHIMKYJIIPHOCTHIO IPSIMBIX U TIIOCKOCTEN. 1/2 2
3 | OproroHagbHOE MPOECKTUPOBAHNE. 1/1 2
4 | TlepneHIuKysIp ¥ HAKJIOHHAS. 1/2 2
5 | Yron mexay npsiMoi U MIOCKOCTBIO. 1/1 2
[IpakTuueckue 3aHATUSL 1. IlepneHAUKYIAPHOCTD NPSMBIX B IPOCTPAHCTBE

2. [lepneHAUKYISAPHOCTH MPSIMOU U TNIOCKOCTH

3. CBs3p MeXAy NapauieIbHOCTBIO U MEPHEHIUKYISIPHOCTHIO

MPSAMBIX U IUIOCKOCTEH

4. CBs3pb MEXJy MapajuleNbHOCTBI0 M TEPIEeHIUKYISIPHOCTHIO 8
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MPSIMBIX U IUNIOCKOCTEN

5. OpToroHanbHOE NPOEKTUPOBAHUE

6. IlepnenauKynap 1 HaKJIOHHAs!

7. IlepieHAUKYTSp U HAKIOHHAs

8. Yron Mexry npsiMOi M IITOCKOCTBIO

KoHTposbHbIE padoThI 1
Pasnen 4. KoopauHatel 1 BeKTOPbI 4/10
Tema 4.1. JexapToBa cucTeMa KOOpPAUHAT 2/4
Copeprkanre yaeOHOTO MaTepuana
1 | JekaproBa cuctemMa KOOpAMHAT B IPOCTPAHCTBE. PaccTOsIHUE MEXTY TOUKAMH. 1/2 2
2 | KoopauHaTsl cepeliHbI OTpe3Ka. 1/2 2
[IpakTudeckue 3aHATHS 1. IlocTpoeHue TOYEK MO 3aJaHHBIM KOOPIUHATAM
2. IlocTtpoeHue TOYEK CHMMETPHYHBIX ITAHHBIM OTHOCHUTEIHHO 4
LIEHTPa ¥ OCH
3. BeinmonHeHre napajuieNIbHOTO IIEpeHoca U MoBOpOTa
4. BeimosHeHHE TapauIeIbHOTO IEpeHoca U TOBOPOTa
CamocTosiTenbHas pabora 3
oOyJaronmxcs
Tema 4.2. BekTopbl B IpocTpaHcTBe 2/6
Conepxanue yueOHOro MaTepraa
1 | Bekrops! B npocTpaHcTBe. JIeHCTBHS HaJ BEKTOPaMH. 1/3 2
2 | PasznoxeHne BEKTOpa Ha COCTaBISIOIINE. 1/3 2
IIpakTrueckue 3aHATUs 1. Beruncnenune KOOpAMHAT BEKTOpa
2. Brruncnenune KOopAHHAT BEKTOpa
3. delicTBUA HAJ BEKTOpaMHU 6
4. HaxoxeHre KoOpIuHAT CEPeIUHBI OTpe3Ka
5. CamocTodaTenpHas ayauToOpHast padoTta «HaxoxaeHue AITUHBI
BEKTOpa»
6. PaznmoxxeHne BEeKTOpa Ha COCTABIISAIOIINE
KoHTpoJbHbIE padoThI 1
Paszpnea S. JAuddepeHnnaibHoe H HHTEIPAJIbHOE HCYUCICHHE 15/35
Tema 5.1. Mpenesa pynkuun 1/4
Conepkanre yaeOHOTO MaTepuana
1 | IIpenen ¢pyHKIMM B TOUKE U HA OECKOHEUHOCTH. Henpepvignocmy (hyHKyuu 8 mouxe u Ha 1/4 2
npomesicymre. Ceolicmea HenpepbiGHuIX QYHKYULL
[pakTudeckue 3aHATUSL 1. Haxox/ieHue mpeesioB YMCIIOBBIX OCIIE0BATEILHOCTEH
2. HaxosxzaeHue mpeenoB YUCIOBBIX MOCIE0BAaTeNbHOCTEN 4

3. HempepbiBHOCTH PYHKIIMU B TOUKE
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| 4. CBoiicTBa HenpepbIBHBIX (YHKIIHI

Tema 5.2. IpounsBoanas GpyHKIUU 4/9
Copeprkanre yuaeOHOTO MaTepuana
1 | IIpousBomHasi, ee reOMETPHUUYECKIA U MEXaHUYECKUH cMBbICI. [Ipon3BoHBIE CYMMBEI, 2/3 2
MPOM3BEICHHSI M YACTHOTO ABYX (DYHKLHH.
2 | lIponsBognast creneHHON (QYHKIIMU C HATYypaJIbHBIM MOKa3ateneM. [IponsBomHas 1/3 2
TPUTOHOMETPHUYECKUX (PYHKIIHH.
3 | IlpaBuno auddepeHnnpoBanusi CI0KHON QYHKINH. 1/3 2
[IpakTuueckue 3aHATUSL 1. Beruncnenre nponu3BOTHBIX
2. IlpaBnia BBIYUCICHUS ITPOU3BOTHBIX
3. IIpaBuita BEIYMCIECHHS TPONU3BOIHBIX
4. HaxosxeHue Mpou3BOJHOM cTeneHHON QyHKIMN 9
5. HaxoxneHune npou3BOAHOM CIOKHOU (PYHKITUH
6. HaxoxxieHue nmpon3BOHOMN CIIOKHOU (pyHKITHH
7. CamocTosTenbHas ayauropHas padora «[Ipasuna
BBIYHMCIICHUS] TIPOU3BOIHBIX)
8. CamocrosTensHas ayauTtopHas padora «Haxoxnenne
MIPOM3BOIHOMN CIIOKHOM (PYHKITHI
9. Haxox/1eHre Npou3BOAHBIX TPHTOHOMETPUIECKUX (PYHKIUH
Tema 5.3. HccaenoBanue pyHKINHU ¢ TOMOIIbI) MPOU3BOAHOM 6/13
Copeprkanre yaeOHOTO MaTeprana
1 | IlpusHaku Bo3pacTaHusi U yObIBaHUsI QYHKIHH. 1/2 2
2 | Oxcrpemym QyHkiyn. McecnenoBanne (yHKIIMU HA SKCTPEMYM. 1/2 2
3 | BeimykiiocTs 1 BOrTHYTOCTh Ipaduka ¢pynkiuu. Touku nmeperuda. 1/2 2
4 | IlpumeHeHue MPOU3BOJHOM K IMMOCTPOCHUIO TpaUKOB QPYHKITHH. 1/3 2
5 | Haubonpuiee 1 HauMeHblIee 3Ha4YeHNUS (YHKLIMH HA IPOMEKYTKE. 1/2 2
6 | Haxoorcoenue naubonvuie2o u HAUMEHbUIC20 3HAYEHUL YYHKYUU C NOMOUYBIO 1/2 1
npouU3B00HOU.
[IpakTudeckue 3aHATHS 1. Onpenenenue MPOMeKYTKOB MOHOTOHHOCTH (DYHKITUH
2. CamocrosiTenbHas ayauropHas pabora «OnpeneneHne
MPOMEKYTKOB MOHOTOHHOCTH (DYHKITUH
3. HaxoxeHnue To4ek dSKcTpeMyMa QyHKIMN
4. CamocrosTensHast ayaqutopHas padora «HaxoxneHue Touek
IKCTpeMyMa (QyHKIHI» 13

5. BBIITYKIIOCTh ¥ BOTHYTOCTH Ipaduka QyHKIHN

6. Haxoxxnenue Touek mepermnda

7. lloctpoenue rpadukoB GYHKIUI ¢ TOMOIIBIO TPOU3BOIHON
8. [TocTpoenue rpadukoB GYHKIHIA ¢ TTOMOILBIO TPOU3BOIHOM

9. INoctpoenue rpadukoB GYHKIUI ¢ TOMOIIBIO MPONU3BOAHOMN
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10. HaxoxmeHre HaHOOJBIICTO M HAWMEHBIIETO 3HAYCHHUI
(hyHKIIMH HA TIPOMEXKYTKE

11. HaxoxneHne HaumOONBIIETO W HAWMEHBIIETO 3HAYECHUH
(hyHKITMM HA TIPOMEXKYTKE

12. HccnenoBanne (GyHKIMU C TOMOIIBIO IPOWU3BOAHON U
rmocTpoeHne rpaduka

13. UccnenoBanue (yHKIMU C TOMOIIbIO IPOU3BOAHONH U
nocTpoeHue rpaduka

Tema 5.4. IlepBooGpasnan 214
Copeprkanre yaeOHOTO MaTepuana
1 | [lepBooOpa3nas. HeonpepeneHHBIN HHTErPa U €r0 CBONCTRA. 1/2
2 | HaxoxeHue HeonpeeneHHOT0 UHTerpaa. [lpunosicenue HeonpeoeneHHo20 UHmeepand K 1/2
Ppeutenuro NPUKIAOHbIX 3A0aHu.
[IpakTuueckue 3aHATUSA 1. Haxoxnenue mepBooOpa3zHoi (QyHKITUI
2. HaxoxneHnue HeonpeeNeHHbIX HHTETPajioB
3. Pemenne npukiIaaHbIX 3ajia4d ¢ IOMOIIBIO HEOIIPEIEIEHHOTO 4
HHTErpaia
4. Pemenne npukiIagHbIX 3a7a4 ¢ HOMOLIbIO HEONIPEAEICHHOTO
HHTerpaia
Tema 5.5. OmnpenesieHHbI HHTETPAJ 2/5
Copeprkanre yaeOHOTO MaTepuana
1 | OnpeneneHHbli HHTETPAT U €r0 T€OMETPUIECKHH CMBbICI. OCHOBHBIE CBOMCTBA 1/3
omnpeJienieHHOro uHTerpana. Crnoco0bl BHIYHCICHUS! ONPeIeIeHHOT0 HHTETpaa.
2 | BeluncieHue mioniaaei miockux GUryp ¢ moMoIIbI0 OMPeelICHHOT0 HHTErpaia. 1/2
[IpakTuueckue 3aHATHSL 1. Beruncnenre onpeaeaeHHoro HHTerpaina
2. Beruucnenue onpeaeseHHoro HHTerpaia pa3HsIMU clioco0amMu
3. Beruncienue onpeneaeHHOTro HHTerpaita pa3HbIMU CIIOCO0aMHU
4. Beruncnenue iomiajied miockux Guryp 5
5. Berancienne miomazei miockux Guryp
KoHTpoJbHbIE padoThI 1
Pasnean 6. CreneHu U KOPHU 5/8
Tema 6.1. KopeHnb N-0¥i cTeneHu U3 AelicTBUTEIbHOT0 YHCJIA 2/4
Coneprkanre y4eOHOTO MaTepuana
1 | KopeHns n-oii crenenn u3 AeHCTBUTEIBHOTO YKCTa U ero cBoicTBa. IIpeodpa3zoBanue 1/3
BBIPQXESHHI, COJIEPKAINX KOPHH.
2 | Oynknus Buga Y =X, ee cBoiicTBa 1 TpaduK. 1/1
[IpakTrueckne 3aHATHSL 1. CBoiicTBa KOpHS M-01 CTENEHU
2. CamocrosTenpHasl ayauTopHas pabora «Pemenue 4

13




HppalMOHATBHBIX YPABHEHUI
3. IIpeobpazoBaHne BEIpAKEHUMN, COMEPIKAIINX KOPHH
4. IToctpoenue rpaukoB GyHKIMHU BUAa Y =X

Tema 6.2. CreneHu ¢ 1eliCTBUTEJLHBIMY OKA3ATEJIIMHA 3/4
Conepxanue yueOHOro MaTepuaa
1 | Crenenu ¢ panOHATFHBIMHU TIOKA3aTENSIMHU B UX CBOIcTBa. CTENEeHN ¢ IeHCTBUTENEHBIMH 3/4 2
mokazatersiMu. CBOMCTBA CTEIICHU C ACHCTBUTEILHBIMU TOKa3aTeasaMu. [IpeoOpazoBanme
BBIpa)KEHHI, coiepKaiux creneHn. CteneHHas GyHKLUS, ee CBOMCTBA U rpaduK.
IIpeobpazoBanue rpaduKoB CTEIEHHON (PYHKITNH.
IIpakTrHueckue 3aHATUSA 1. CBo¥iCTBa CTETICHH C PaIlIOHATLHBIM ITOKa3aTeIeM
2. [IpeoOpazoBanre BEIpaKEHUH, COEPIKAIINX CTETICHN U KOPHH
3. [IpeoOpa3oBaHue BRIPAKCHHUIA, COJICPIKAIIUX CTEIICHH U KOPHU 4
4. IIpeobpazoBanue rpaukoB CTENeHHOHN (QyHKITNU
KoHTpoJbHbIE padoThI 1
Paznea 7. I'eomeTpryecKkue TeJia M NOBEPXHOCTH 10/15
Tema 7.1. MHOrorpaHHMKH 4/6
Copeprkanre yaeOHOTO MaTeprana
1 | IToHATHE O TEOMETPUUECKOM TEJE M €r0 NOBEPXHOCTH. MHOTOTpaHHUKH. 1/0 2
2 | Ilpusma. [Tapamnenenunen v €ro CBOMCTBA. 2/3 2
3 | Hupamupa. ColicTBa mapayyieNIbHBIX ceueHu B mupamuze. [loHsTre o mpaBUIbHBIX 1/3 2
MHOTOTpaHHUKAaX.
[IpakTuueckue 3aHATUSA 1. Pewenue 3anay no teme «IIpu3mbi»
2. Pemenue 3anay no teme «IIpu3mbi»
3. Pemenue 3amay no teme «I[lapamnenenumnemn 6
4. Pemienue 3ana4 no teMe «IIupaMubny
5. [loctpoenne ceueHmit MUPaMUIbl PA3ITUIHBIME ITIOCKOCTSIMH
6. CamocTosTenbHAS ayAUTOpHAs padoTa 1o TeMe
«MHOrorpaHHUKN»
CamocrosiTensHas paboTta 5
o0yJaronmxcs
Tema 7.2. Tena Bpamenust 4/5
Conepxanne yaeOHOTO MaTeprana
1 | IToBepxHOCTH BpameHus. Teno Bpamenus. Hunuaap n konyc. CeueHus TUIMHIPA U 2/4 2
KOHYCa IIOCKOCTBIO.
2 | ap u cepa. BzanmHOE pacmosio’keHHe MIIOCKOCTH U Tapa. KacarenpHas TIIOCKOCTh K 2/1 2
chepe.
[IpakTuueckue 3aHATUSL 1. Pemenue 3anay no teme «unuuap»

2. Pemenue 3agad o teme «Konycy
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3. IlocTpoeHue ceueHni HWINHAPA U KOHYCa Pa3InYHBIMU 5
IUIOCKOCTSIMU
4. CamocTodaTenpHasa ayauTopHas pabota mo teme « {ummanp n
KOHYC»
5. Pemmrenne 3amau o Teme «Illap u cdhepa»
Tema 7.3. O0beMbl H IJIOIIAIN TOBEPXHOCTEH reOMeTPHIECKUX TeJl 214
Copeprkanre yu4eOHOTO MaTepuaa
1 | O6bem reomerpuueckoro tena. O0beM MPU3MBL, THPAMUB], HWIMHAPA, KOHYyCa, 1mapa. 1/2
2 | Ilnomanes MOBEPXHOCTH TEOMETPHUECKOTO Teja. [lmonans moBepXHOCTH IPU3MEI, 1/2
IUpaMUJIbl, TUIMHAPA, KOHYyCa, 1Iapa.
[IpakTrdaeckue 3aHATHS 1. O6bem mupaMuIbl 1 KOHyCa
2. O6beM mupaMuIBl ¥ KOHyca
3. I1nowmaay NoBEpXHOCTE MHOTOIPAaHHUKOB U TEJI BPALLICHUS 4
4. Ilnomany NOBEPXHOCTE MHOTOTPAHHUKOB U TEJl BPAIlCHUS
KoHTpoJbHbIE padoThI 1
Pasznea 8. Iloka3aTeabHas u Jorapudpmuyeckas GyHKIUN 5/12
Tema 8.1. IMoka3arenbHasi QyHKIHUS 2/6
Copeprkanre yaeOHOTO MaTeprana
1 | IToka3zaTtenbHas GpyHKIUS, ee cBoiicTBa U rpaduk. [IpeoOpazoBanue rpadukos 1/2
MOKa3aTeIbHOU (DyHKITUH.
2 | IlokazaTenbHble ypaBHEHUS 1 HepaBeHCTBA. CrIOCOObI peLIeHns] MPOCTEHIITNX 1/4

IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ nu ypaBHeHHﬁ, CBOJAIINXCSA K HpOCTefIH.IPIM. Pemenne
HpOCTGﬁHIHX IMOKa3aTCJIbHBIX HCPABCHCTB.

[IpakTHueckue 3aHATUSA 1. CaoiicTBa 1 TpaduK Moka3aTeIbHONW PYHKIIUH

2. [IpeobpazoBanue rpadUKoOB MOKa3aTeNLHOW (HYHKITUH
3. PelieHre noka3aTenbHbIX YPAaBHEHUN 6
4. Pemiennie ypaBHEHHM, CBOJAIINXCS K MTOKA3aTEIHHBIM
5. Pemienne nokasaTenbHbIX HEPABEHCTB

6. CamocTosTenbHasa ayaAuTopHas pabdora «Pemenne
[I0KAa3aTeNbHbIX YPAaBHEHUH U HEPABEHCTBY

Tema 8.2. Jlorapudgmuyeckas GyHKIHS 3/6

Coneprkanre y4eOHOTO MaTepuana

1 | Jlorapudpmuyeckas ¢pyHkuus, ee cBoiictBa u rpaduk. [IpeodpazoBanue rpadukos 1/1
norapuMuIecKuX (yHKIHHA.

2 | Jlorapupmuueckue ypapaeHus. CriocoObl pelieHus MPOCTEHIITNX JTOTapUPMHUISCKAX 1/3
YPaBHEHHUH.

3 | Jlorapudpmuueckue HepaBeHCTBA U CIIOCOOBI X PELICHHUSI. 1/2

IIpakTHueckue 3aHATUS | 1. [IpeoOpazoBanue rpapuKoB JorapuHMUIECKUX PYHKITUHA
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2. CoiicTBa norapupmoB
3. MeTtoms! peteHns JorapupMUIECKUX YpaBHEHAN

4. Pemenwne norapn(hMUIecKuX ypaBHEHHN 6
5. CamocTosTenbHas ayaAuTopHas padora «Pemenne
JIOrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTBY
6. Pemmrenne norapudMuiecKnx HEPaBEHCTB
KoHTpoJbHbIe padoThI 1
Paznen 9. Kom0OnHaTopuka, CTATHCTHKA, TEOPHSI BEPOSITHOCTEH 6/12
Tema 9.1. Kom0unaTopuka 2/4
Copeprkanre yu4eOHOTO MaTepuasa
1 | IlonsTue o He3aBUCHUMOCTHU COOBITHH. JlUCKpeTHAs ciaydaiiHasi BEIMYMHA, 3aKOH €€ 1/2
pacnpezaeneHusl.
2 | YucnoBble XapaKTepUCTUKU JUCKPETHON CiTy4aiiHOM BeanuuHsbl. [loHATHE O 3aK0HE 1/2
OOJIBININX YHUCEIL.
[IpakTuueckue 3aHATUSA 1. CoOpITHE, BEPOATHOCTH COOBITHS
2. luckperHas ciydaiiHas BeTU4YUHA 4
3. HezaBucumocTs coOBITHI
4. OnpeneneHue YUCIOBbIX XapaKTEPUCTUK AUCKPETHOU
CIIy4ailHOM BEJIMYHUHBI
Tema 9.2. Crarucruka 2/4
Copeprkanre yaeOHOTO MaTepuana
1 | IIpencraBneHue naHHBIX (TAOIHMLbI, AUATPAMMBIL, TPa(UKN), ceHepanrbHas COBOKYNHOCMb, 1/2
sblOOpKa, cpednee apugmemuieckoe, MeOuana.
2 | Ilonamue o 3a0avax mamemamuyeckol cmamucmuxuy. Pewenue npakmuyeckux 3a0ay ¢ 1/2
NpUMeHeHueM ePOIMHOCHIHBIX MEMOO08.
[IpakTuueckue 3aHATUSL 1. IlpeacraBiieHre JaHHBIX C IOMOIIBIO TaOJIUI, JUArpaMM,
rpaduKoB 4
2. Haxosenue MeinaHbl M CPEAHEro apu(pMeTHIECKOro
3. PewieHue 3a1a4 MaTeMaTHYECKON CTATUCTUKHU
4. Pemienue 3a1a4 MaTeMaTHUYECKOM CTATUCTUKU
Tema 9.3. Teopusi BeposiTHOCTET 214
Conepxanue yaeOHOTO MaTepuana
1 | OcHoBHBIE TOHATHSA KOMOMHATOPHKH. 3aa4y Ha MOJICYET YUCiia pa3MelLeHNH, 1/3
NePECTaHOBOK, coueTanuil. Pemenne 3aga4 Ha mepeGop BapHaHTOB.
2 | ®opmyna 6mHOMa HhtoToHa. CBOMCTBA OMHOMHHANBHBIX KO3 duimeHToB. TpeyronbHuK 1/1
[Tackaiis.
[IpakTuueckue 3aHATUSL 1. Pemenue 3a1a4 Ha MO/ICUET YUCIIA IEPECTAHOBOK U
COUYETaHHUH 4

2. Pemenwne 3aa4 Ha MOACYET YUCIIA Pa3MENIEHUI
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3. Pemenue 3a1a4 Ha epedOp BapuaHTOB
4. ColicTBa OMHOMHHAJIBLHBIX KO DHUITMEHTOB

KoHTposbHbIE padoThI 1
Paznea 10. YpaBHeHHs1 M HEPaBEHCTBA 5/15
Tema 10.1. OcHOBHBIE IPHEMBbI pellleHus] YPABHEHUH 2/7
Copeprkanre yaeOHOTO MaTepuana
1 | PaBHOCUJIBHOCTB ypaBHEHUI. PanlnoHabHbIE, UpPALlMOHATIBHBIE, [I0KA3aTENIbHEBIE, 1/3
JorapuMHUIECcKUe U TPUTOHOMETPHUYECKIE YPaBHEHUSI.
2 | OcHoBHBIC TPUEMBl PELICHUS YpaBHEHHH (pa3lio’KeHHE Ha MHOXKHTEINHN, BBEJCHUE HOBBIX 1/4
HEW3BECTHBIX, TIOJICTAHOBKA, TpayMUECKUIA METO).
IIpakTrHueckue 3aHATUSA 1. PaBHOCWJIBHOCTB YpaBHEHUI
2. Pemenne paniMoHaIbHBIX U UPPALIMOHATIBHBIX YPAaBHEHUI
3. Perienue TpUroHOMETpUYECKUX YpaBHEHUI
4. Pemenne moka3aTeNbHBIX U JOTapu(hMUIECKIX YpaBHEHHUN 7
5. OCHOBHBbIE IPUEMBI PELICHUSI YPABHEHUI
6. 'padhuyeckuit MeTo/] penieHus: ypaBHEHHN
7. CaMocTosTenbHas ayquTopHas padora «OCHOBHBIE TIPUEMBI
peuIeHus! ypaBHEHU»
Tema 10.2. OcHOBHBIE IPUEMBI pellieHNs HEPABEHCTB 2/4
Conepxanue yueOHOro MaTepraa
1 | PanmoHanbHbIe, HppallMOHAIbHbIE, TOKA3aTENIbHBIE U MpUcOHOMEMpUiecKue
Hepasencmea. OCHOBHBIE IPUEMBI UX pelieHus. Mcnons3oBanne cBoicTB U rpauKoB 2/4
(GyHKIUI TpH pellieHnd HepaBeHCTB. MeTon uHTepBaloB. M300paxkeHne Ha
KOOPJHMHATHOM INIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUI U HEPABEHCTB C ABYMsI
IEPEMEHHBIMH.
[IpakTHueckne 3aHATH 1. Penenne pannoHaIbHBIX U UPPALMOHAIBHBIX HEPABEHCTB
2. Pemenne nmoka3aTeNbHBIX U TPUTOHOMETPUIECKIX
HEPaBEHCTB 4
3. OCHOBHBIE NIPHUEMBI PEIIEHUS] HEPABEHCTB
4. Pemennie HEpaBeHCTB METOIOM HHTEPBAJIOB
Tema 10.3. OcHOBHBIE MeTO/bI PelIeHNs] CHCTEeM YPABHEHHUI M HEPABEHCTB 1/4
Conepxanue yaeOHOTO MaTepuana
1 | Cucremsl pallMOHAIBHBIX, UPPAL[MOHAIBHBIX, IOKAa3aTEIbHBIX, TPUTOHOMETPUUYECKUX 1/4
ypaBHEHUH U HepaBeHCTB. OCHOBHBIE METOJIbI PELLIEHUS CUCTEM YPABHEHUH C IByMsI
HEU3BECTHBIMU.
IIpakTHueckue 3aHATUSA 1. MeTozp! perieHns CUCTEM ypaBHEHHIA
2. MeTopl pelieHHs CUCTEM YpaBHEHUI 4

3. Pemenue cucrem norapuMUIECKUX ypaBHEHUH
4. CamocTosTenpHas ayTUTOpHAs pabota «Pemienne cucreM
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ypaBHEHUH pa3HBIX BUAOBY

KoHTpoJibHbIE Pad0THI 2

NuauBuayanbublii poekT. Cmyoenm umeem npaso 6vi060pa: 6bINOJHAMbL NPOEKM N0 MmeMamukxe OAHHOU OUCYUNIUHBI -
Temamuxka npoexmos (paoom):

CpGI[HI/Ie SHAYCHHUA U UX IPUMCHCHUC B CTATUCTHUKC. -

HpaBI/IJ'II)HI)Ie 1 NOJIYIIPABUJIbHBIC MHOT'OI'PaHHUKH. -

Konnueckue cedueHus u ux NPUMEHCHHUE B TEXHUKE. -

Ll Bl I

HccnenoBanvie ypaBHEHUI U HEPABEHCTB C [TapaMETPOM. -

5. T'paduueckoe pemienne ypaBHeHHI 1 HEPaBEHCTB. -

BHeaynuTopHasi (caMoCTOSITeJIbHAS) yueOHasi padoTa 00y4arolerocsi HaJ HHIUBUAYAJTbHBIM MPOEKTOM 9
1. IInaHupoBaHKE BHIMOJIHEHUS MMPOEKTA, ONPECICHHE 3a]1au IPOCKTa
2. VI3y4yeHune ImTepaTypHBIX HCTOYHUKOB

3. [IpoBeneHrEe PEAIPOCSKTHOTO UCCIICIOBAHUS

4. OdopmiieHre MPOeKTa

5. IlogroroBka nmpe3eHTaluu MPOCKTa

Bcero 74/160

/Jlna xapakmepucmuku ypo6Ha 0C60EHUA YHUEOHO20 MAMEPUAIA UCNOTB3YIOMCA Cledyloujue 0003HaYeHUA:

1 — o3HaxkomumenwvHwiil (60cnpoussederue uHpopmayuu, y3Hagarue (pacnosnHasanue), 0oOvIACHeHue paree U3y4eHHbIX 00beKmos, C8OUCMS U M.N.);
2 — penpoOYyKmMusHbliL (8bINOJIHEHUE 0esIMEeNTbHOCMU N0 00PA3YY, UHCMPYKYULU UTU ROO PYKOBOOCHBEOM),

3 — npodykmugHwlii (camocmosnmenvHoe NIAGHUPOBAHUE U BbINOJIHEHUe 0esiMelbHOCMU, peuleHie npodIeMHbIX 3a0al,).

* Jlna o0apennvix obyuarowuxcs 3a0anusi Ons NPpAKMu4yeckux, 1adopamopHvix, KOHMPOIbHBIX, CAMOCMOSAMENbHbIX pabom YKa3blearomcs ¢ OOHOU
« .
36€3004KOLL.
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3. YCJIOBUSA PEAJIN3AIIAU ITPOT'PAMMBI YUEBHOM JIUCHOUTLTAHBI

3.1. MaTepuajabHO-TeXHUUYECKOe o0ecreueHue

311
3.1.2

3.1.3

3.14

Peanu3anus nporpaMMbl TUCITUILTAHBI TPEAIIOIAracT HATUIHC
yaeOHOTrO KabuHeTa MareMaTuku

naboparopuu nH(pOPMaTUKU U UHHOPMAITMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTUH;

3aja ouomoreka;

YUTAJIbHBIN 3aJ1 C BBIXOJO0M B CCThb HHTepHeT.

MaCTEpPCKUX

3.1.5. O6opynoBanue yueOHOro KabuHeTa

HanmenoBanusi 00beKTOB M CPeICTB MATEPHATIbHO-TEXHUYECKOT0
odecreuyeHUs

IIpuMmeyanus

Kaouner MaremaTuku u Gusukn

PabGoune mecTa Mo KOIUYECTBY 00yUAIOIIUXCS:

Pabouee mecto nmpenoaBaTens

Texnuueckue cpeacTsa o0yueHust

MO[[GJ'II/I MHOTI'OI'PaHHUKOB U TCJI BpallICHUA

Ha6op nuneek (1M, IpsIMOYTOJIbHBIN TPEYTOIBHUK)

JKPaHHO-3BYKOBbIe I0CO0Ms (MOryT ObITH B M(pOBOM BHJIE)

[Iporpamma — BuptyanbHas gabopatopus «KuBas reomeTpusi»

Hpe3eHTaHI/II/I I10 OCHOBHBIM pa3aciiaM U TCMaM IIPOrpaMMbI

Juck «Matepuansl pectuBais Menua-ypokos, 2010 romy.

ITeuaTHbie mocoOous

Tematnueckue Tadnuier: GopMyITbl TPUTOHOMETPHN

HOpreTBI YUYCHBIX - MATECMAaTUKOB

WINIP DWW Z WP =N e

CXxeMBbI 110 OCHOBHBIM pasaciaM Kypca MaTEMaTUuKn

<

Y4eOHO-MeTOAUYECKHE MATEPHUAJIBI 0 JUCIHUIITUHE

|

MaTepHa.TIBI 1o TeOpeTH‘leCKOﬁ H4aCTu JUCHUIIINHBI:

MopnkoBuu A.I'.Anre6pa:10-11 kiacc.:yue6Hux/A.I.Mopakosuy.-
M.:Muemo3una,2011

I'eomerpus:yuebnuk 10-11 xnacc./mox pen.A.B.IToropenosa.-
M.:IIpocsemnienue,2011

MaTepPIaJ'IBI K IIPAKTUYCCKUM 3aHATUAM 10 AUCLUIIIINHE:

MopnkoBuu A.I'.Anre6pa:10-11 kiacc.:3anaunuk/A.I.MopakoBuy.-
M.:Muemo3una,20011

I'eomerpus:yuebnuk 10-11 xmacc./mox pen.A.B.IToropenosa.-
M.:TIpocsemienue,201 1

Marepuaibsl 10 OpraHU3aIHA CAMOCTOSITEIILHON pabOoTHI (KapTOUYKHU C 3aJaHUSIMU 110
BCEM TeMaM Kypca MaTeMaTHKH)

KoMruiekTel KOHTPOJIbHO-OLCHOYHLIX CPCIACTB

JlabopaTopHoe o0opynoBaHue

JdemMoHCTpauMOHHOE 000PYA0BaHMeE: MOJIEIN MHOTOTPAHHUKOB M TEll
BpalieHus

VII.

MeTtoauueckue pa3padoTku:




- «[ToypouyHoe maHupoBaHue y4eOHOr0 MaTepHraay Ha KaXKablil ypoK

- «KOHTpOJIBHO — U3MEPUTEIbHBIE MaTEPUANIBD) TI0 BCEM TEMaM Kypca

- «/luakTuyeckue Urpsl B IpOLECCE NMPENOIaBaHNs MaTEMaTHUKN»

- «MeTo IPOEKTOB B NPENOAABAHUN (PU3UKU U MATEMAaTUKN

- «HectangapTHble ypoKu»

- «Pa3BuTHe MO3HABATEILHOIO UHTEPECA CTYACHTOB HAa YPOKAaX MaTEMaTUKH»

Ycii0BHBIC 0003HAYECHHS
I — oemoncmpayuonnuwiii sxzemnisp (1 9K3., Kpome cneyuairbHo 02080PEHHbIX CIVYAES),
K — noanwiti komniexm (ucxoos uz peanvbHol HANOAHAEMOCHU 2PYRNbL);
D — xomniexm 011 hPoHMANbHOU pabomvl (NPUMEPHO 6 08A PaA3a MeHbule, YeM NOJIHbIL KOMNIEKM,
mo ecmu He MeHee [ 3K3. Ha 08YX 00yUaAOWUXC);
Il — xomnnekm, HeoOXOOuMbIL O NPAKMUYECKOU pabomvl 8 2pynnax, HACYUMbI8AOWUX NO
HeCKOIbKO obyuarouuxcs (6-7 3K3.).

3.2. AH®OPMALIMNOHHOE OBECIIEYHEHHUE OBYUEHUSA
Ilepedyennb ncnob3yemMbiX yueOHbIX U3a1annil, UHTEepHET-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYyPbI

OcHOBHbBIE HICTOYHUKHU:
1. Mopakosuu A.I'. Anre6pa:10-11 knacc [Tekct]: yueOnuk /A.I'. MopakoBuy.-
M.: Muemo3suna, 2017
2. Mopakosuu A.I'. Anrebpa:10-11 knacc [Tekcr]: 3agaunuk /A.I". MopakoBuu.-
M.: Muemo3suna, 2017
3. T'eomerpus [Tekct]: yueOnuk 10-11 xmace / mox pea. A.B. IToropenosa.-M.:
[Tpoceemenne, 2017

JlonoTHUTE IbHbIE HCTOYHUKH:

1. AnrebOpa u Hayana a”Haiuza. TecTsl JUIsl TPOMEKYTOUHOU artectanuu. 10
kiacc [Tekcer]: yueOHO-MeToaHueckoe mocooue / mox pen. d.d. JIsicenko. — PocTos-
Ha-Jlony: M3n-Bo Jlernon, 2010.

2. Anrebpa. Iloypounsie muanbl mo yueOHuky A.I'. Mopakosuya. 10, 11
kiaccel / aBT.-cocT. T.W. Kymoposa. — Bonrorpan: U3n-Bo Yuutens, 2010.

3. AnekcannpoB A.Jl., Bepuep A.JL., Pepkuk B.W. I'eometpus (6a30BbIi 1
npoduiibHbi ypoBHHK). 10-11 k1. 2010.

4, AnteiHoB, II.U. Tectbl. Anrebpa u Hauvana ananuza. 10-11 kimacce
[Tekct]: yueOHO-MeToanueckoe nmocodue / I1.1. AnteiHoB. — M.: Ipoda, 2009.

S. Aranacsn, JI.C. I'eomerpus (6a30Bbiii W mpoduibHbId ypoBHM). 10-11
knaccsl /JI.C. AtanacsH, B.®. byry3os, C.b. Kanomues u np. — M., 2011

6. Bypmuctposa, H.B. IIpoBepounsie paboThl C 37€MEHTaMU TECTHPOBAHUS
no reometpuu 10, 11 kmaccsr [Tekcr] / H.B. Bypmuctpoa. — Caparos: 1U3a-o Jlureid,
2011.

1. ['eometpus. Iloypounsie miuanel no yueOHuky JI.C. Aranacsna. 10-11
knaccel [Tekct] /J1.®. AiiBazan, JI.A. AitBazsH. — Bonrorpan: U3n-Bo Yuutens-ACT,
2014.
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8. Hynuuupig, FO.I1. KontponbHbie paboThl MO TeoMeTpuu K yueOHUKy A.B.
[Toropenosa «I'eometpusi. 10-11 wmacce» / FO.II. dynuunea, B.JI. Kponrays. — M:
U3n-so Dx3amen, 2011

Q. Konsrun, FO.M. Anre6pa um Havyaia MaTeMaTHIecKoro aHaim3a (6a30BbIid
u npodmibHeld ypoBHH). 10 kiace / FO.M. Komsrua, M.B. TkaueBa, H.E. ®enoposa u
ap.; noxa pea. A.b. Kuxuenkos. — M., 2011

10. Mopakosuu, A.I'. Anrebpa um Havana aHanusa [Tekct]: meTommyeckoe
nocobue misa yuutens. 10-11 xkmacesr /A.I'. Mopakoud. — M: Maemo3suna, 2011

HuTepHeT — pecypcbl:

l. VYuwutenbckuii mnopranm [DIEKTpOoHHBIM pecypc]. — Pexum pgocryna:
http://www.uchportal.ru/, cBOOOHBIN. — 3arI. ¢ dKpaHa.

2. OtkpeiThiii kiacc. CeTeBble 00pa3oBaTeNbHbIE COOOIIECTBA [DIIEKTPOHHBIM
pecypc]. — Pexum nmocrtyma:  http://www.openclass.ru/node/324, cBOOOJHBIN. — 3ari. ¢
DKpaHa.

3. Poccuiickuii oOpa3oBaTeiabHBIM MOpTAl [DIEKTPOHHBIA pecypc]. — Pexum
nocryna: http://www.school.edu.ru/default.asp, cBOOOIHBII. — 3ari. ¢ 3KpaHa.

4. denepanbHblii TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAaHIAPT [DIEKTPOHHBIN
pecypc]. — Pexxum noctyna: http://standart.edu.ru, cBOOOHBIN. - 3ari. ¢ dSKpaHa.

3.3. YcaoBusi opranu3anuu y4eGHoro npouecca

VYyebHas JUCHUIUIMHA C LEJIbI0 O0ECIeUeHUsl JOCTYITHOCTH O0Opa3oBaHMs,
TIOBBIIIICHUSI €T0 KadeCTBAa MOXXET OBITh peali30BaHa C MPUMEHCHHEM TEXHOJIOTHMA
JMCTAHIIMOHHOT0, 3JIEKTPOHHOTO U cMelanHoro ooyuenus (ganee - JIOT, 20, CO).

DIeKTpOHHOEe OO0yYeHHE U JUCTAHIIMOHHBIC O0pa30BaTEIIbHBIE TEXHOJOTHH
UCIIOJIB3YIOTCS B JIOTIOJTHEHUE K OCHOBHOMY y4e€OHOMY MPOIIECCY IS

- obecrieyeHUe TOATOTOBKM K TPAKTUYECKUM U JIA0OPATOPHBIM 3aHATHUSIM,
OpraHu3aIys BO3MOKHOCTH CAMOTECTUPOBAHUS U JIP.);

- TIPOBEJCHHS KOHCYJIbTAIlMH C HWCIIOJIb30BAHWEM PA3JMYHBIX CPEICTB OHJIAMNH-
B3aMMOJICUCTBHS B DJIEKTPOHHO-UHGOPMAIIMOHHON 00pa30BaTENbHOM cpeie KOoJUIe/HKa
(manee — OMOC), Hanpumep, BeOMHAPOB, (OPYMOB, YATOB;

- OpTaHMU3AIUHU TEKYIIETO ¥ MPOMEXYTOYHOTO KOHTPOJISI 00yUJaOIIUXCS U AP.

CwmemanHoe oOy4eHre peaanu3yeTcsl HOCPEICTBOM:

- OpraHu3aluud CKBO3HOW CBSI3M ayJIuTOpHOM paboThl ¢ padotoit B DUOC
KOJUIEKa;

- PETYJSIPHOTO  B3aMMOJICHCTBHS TIpErojaBareiss ¢  OOyJaroIIMMHUCT ¢
rcnosib3oBanuem Texnoioruit 90 u 10T,

- - OpraHu3alUu TPYIIOBOM yueOHOU nesrenbHOcTH oOyuaromuxcs B OUOC
KOJUTEKA.

OCHOBHBIMH CPEJICTBAMH, UCTIOIH3YEMBIMH JJIS pPeaTN3allii JAHHBIX TEXHOJIOTHH,
SIBJISTFOTCSL:
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-  Cucrema mnomaepkku yudeOHoro mporecca ['BIIOY  "Kyprauckuit
nearormueckuii  koywemk", QyHkuuonupytomas Ha rmiargopme Moodle, pexnm
nocryma: do.kpk.kss45.ru.

— OnextponHas Oubmmoreka ['BIIOY «Kypranckmii nemarorudeckuii
KOJLIEIK», peskuM qoctyma: https://do.kpk.kss45.ru/course/index.php?categoryid=26

— dainoBelii  apxuB, pexuMm goctyna: https://kpk.kss45.ru/yuebHasi-
paboTa/IMCTaHIIMOHHbIE-TEXHOJIOTUH/patnoBbli-apxuB.html.

— TeamViewer - mporpamMMHOe OO€CIICUCHHE I YAAJIEHHOTO KOHTPOJISA
KOMIBIOTEPOB, 0OMeHa ¢aitnaMmu, BUACOCBI3U U BeO-KOH(DEPESHIIHA.

— Skype.

[Tpu mpoBeneHNN MHAUBU Ty AIbHBIX JUCTAHIIMOHHBIX 3aHITHHA U 3aHATUN B MaJIbIX
TpYIIax UCTOIB3YIOTCS HOYTOYKH C CEHCOPHBIM 3KPaHOM, MO3BOJISIFOIINE BBHITIOTHSATH
JTr00BIe 3alMCH Ha 3KpaHe ¢ MOMOIIbI0 cTuinyca. s mpoBeACHHUs OHJIANH-3aHSATHH C
OOJNBIION ayAuTOpUEH OOydYarommxcss 00OpyAOBaHbl KAaOWHET OHJIAMH-OOYYEeHHS H
KOH(EepeHII-3aJl.

4 KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOHN
AN CIUITIJINHBI

KOoHTpOoIb U OlleHKa Pe3yIbTaTOB OCBOCHUS JUCIUILIMHBI OCYIIIECTBISETCS B
npolecce MPOBENCHUS TEKYUIEro KOHTPOJS 3HAHUM, OCYIIECTBIAEMOro B (opme
YCTHOTO OITpOca M0 KOHTPOJIbHBIM BOIIPOCAM COOTBETCTBYIOLIUX PA3JEIOB, IPOBEPKU U
OIICHKH BBITIOJTHEHUS TPAKTUUECKUX 3aJIaHui, TU(PPEepeHIIMPOBAHHOTO 3a4€Ta, a TAKKE
B XOJIe MPOBEJCHUS MPOMEKYTOYHOM aTTeCTalldd U HUTOTOBOIO KOHTPOJA B (dopme
HK3aMEHa MO 3aBEPIICHUIO Kypca.

Pe3yabTaThl 00yyeHus DopMbI U METOAbI OLIEHKHU
(mpeaMeTHbBIE)

B pesyabTaTe 0CBOCHMS AMCUMIIMHBI O0yYAKOUIUICH 0JIKEH
NPO/ICMOHCTPUPOBATH MNpeIMeTHbIe Pe3yJbTaTbl OCBOCHUS
yuyeOHoll gucHumiIuHbl «MaTtemaTuka: ajaredépa W Hayaja
MATeMaTH4YeCKOr0 AHAJIN3a; TeOMeTPHS):

| chopMHpPOBAHHOCTH TPEACTABICHUA O MaTEMAaTHKE KaK YacTh

MUPOBOM KYJIbTYpPbl M MECTE MaTEeMaTUKH B COBPEMEHHOM OriepaTHBHbII KOHTPOJIb:
IUBWIM3AIMH, CIIOCO0aX ONMMCAHUS SBICHUH peajbHOro Mupa Ha | - MPOBEPKA Ka4€CTBA BBIITOIHCHUS
MATEMATUYECKOM SI3BIKE; NPaKTHYECKHUX padorT;

T cOpMHPOBAHHOCTb MPEJACTABIEHHUH O MaTEeMaTHYECKUX - IPOBEPKA MHANMBUAYAJIbHBIX
MNOHATUAX  KAaK  BaXHEHIIMX  MaTeMaTHYECKUX  MOJIENSX, 3a/IaHui;
MO3BOJISIONINX OMHUCHIBATh M U3y4aTh Pa3HbIC MPOIECCHI U SIBICHUS; - HHNBHUyaJIbHbIN yCTHBII
IOHMMAHUE  BO3MOXXHOCTH  aKCHUOMATHYECKOIO  IOCTPOEHUSA OIIpOC,
MaTeMaTHYECKUX TEOPUIL; - IPOBEPKa M OLIEHKA COOOLICHHMIA.

[ BIaJcHUE METOAAMH JOKA3aTe€lIbCTB U aJIrOPUTMOB DEILLEHU,
YMEHHE UX IPUMEHSTH, IPOBOIUTE TOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ pelIeHHUs 3a/1a4;

[ BlaneHWE CTaHIAPTHBIMH IIPUEMAMH PEIICHUS PALMOHAIBHBIX U
HPPALMOHAJIBHBIX, IIOKA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM M HEPABEHCTB, HX CHCTEM;
HCIIONIB30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHCIIE
JUIS TIOUCKA IyTH PEUICHHU U WIIKOCTPALUU PEIICHUS yPAaBHEHUN U
HEPABEHCTB;
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.| chopMUPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX TOHATHUSX
MAaT€MAaTHYECKOI0 aHAJIN3d M WX CBOMCTBAx, BIAJCHHE YMEHUEM
XapaKTEpU30BaTh MIOBEJICHUE byHKIHiA, HACIIOIb30BaHHE
MIOJIy4eHHBIX 3HAHWM JUI1 ONMCAaHWA W aHAINW3a PEAIBHBIX
3aBHCHUMOCTEH;

[ BIAaJEHHE OCHOBHBIMU  TOHATHSIMH O  IUIOCKUX U
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, HX OCHOBHBIX
CBOMCTBax; c(hOpMHUPOBAHHOCTH YMEHUS pacro3HaBaThb
reoMeTpuyeckue (GUrypbl Ha 4epTekax, MOAENSX U B peaJbHOM
MUpE; PUMEHEHNE U3YUYEHHBIX CBOMCTB I€OMETPUUECKUX (UTyp U
dopMyn IS pemIeHHs TEOMETPHUYECKMX 3aJad M 3aJad  c
IIPAaKTHYECKUM COLEP/KAHNAEM;

| cOpMHUPOBAHHOCTH TPEICTABICHUNA O TPOIecCax W SBICHUIX,
MMEIOIINX BEPOATHOCTHBIN XapakTep, CTAaTUCTUYECKUX
3aKOHOMEPHOCTSAX B pPEAJIbHOM MHpPE, OCHOBHBIX IIOHATHSX
3JIEMEHTApHOM TEOPUHM BEPOSATHOCTEH; YMEHUN HAXOOuTh U
OLICHWBATh BEPOATHOCTH HACTYIUICHHS COOBITHH B MPOCTEHUIINX
MPAaKTUYECKUX  CUTyalUAX M  OCHOBHBIE  XapaKTEPUCTUKU
CIIy4allHbIX BEJTMYMH;

[ BJlaJleHWE HaBBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IpOrpamMM IIpY pEeNICHUH 3a1a4.

HTOroBeIit KOHTPONIH -
9K3aMeH

@opMbl M METOJbl KOHTPOJS W OLEHKH pe3yJbTaTOB OOYYEHHS JOJHKHBI
MO3BOJISITH MPOBEPATHh Y 00YyYarOLIUMXCS HE TOJIBKO C(OPMHPOBAHHOCTH MPEIMETHBIX
pe3ynbTaTOB, HO U PAa3BUTHE JUYHOCTHBIX U METANIPEAMETHBIX PE3YJIbTaTOB OOYUECHHUS.

Pe3yabTathl 00yueHust OcHOBHBIEC IOKA3aTEIH DopMbI M METObI
(JII/I‘-IHOCTHbIe H OLICHKHU pe3yJibTara OIICHKH
MeTanpeaMeTHbIE )
Jluunocmmnoite pé3yibmambl

c(OPMHUPOBAHHOCTh IPEACTABICHUI O | - MPOSIBIEHUE T'PakKJAHCTBEHHOCTH, | MHTepnpeTanus
MaTeMaTUKE KaK  YHHUBEPCaJbHOM | ATPHOTHU3MA; pe3yIbTaTOB
A3bIKE HayKH, CpeACTBE | - 3HAHUE HUCTOPUU pa3BUTHS U | HAOIIOAEHUI 3a
MOJIEJINPOBAHUS SBJICHUI U | JOCTHKEHUSIM OTEYECTBEHHOM | JI€ATEIbHOCTBIO
IpOIECCOB,  HAEAX U MeTojaax | HHQOPMaTHKH B MHUPOBOH | 00yuaromerocs B
MaTEeMaTHKW, UHLyCTpUH MH(POPMALIMOHHBIX | Ipolecce OCBOCHHUS
M NOHUMAaHNe 3HAYMMOCTHU | TEXHOJIOTHH; 00pa3oBaTeIbHOM
MaTeMaTUKU ISt HAay4HO- | - J€MOHCTpanus MIOBEJICHHUS, | IPOTPAMMBI
TEXHUYECKOTO nporpecca, | JOCTOMHOro rpaxxaanusa PO
C()OPMHUPOBAHHOCTb ~ OTHOLIEHUS K
MaTEeMaTHKe KaK K 4acTH
00IeUeIOBEYECKON KYJIBTYPHl uepes
3HaKOMCTBO C UCTOpUEH pa3BUTHA
MaTEeMaTHKH, IBOJIOLIUEN
MaTeMaTUYCCKUX HUIACH;
TOTOBHOCTh M CIIOCOOHOCTH K | - nemoHcTpanus | HTepnperanus
o0Opa3oBaHui0, B TOM  4ucie | chOpMUPOBAaHHOCTH pe3yiIbTaToB
caM000pa30BaHUIO, HA NPOTSHKEHHU | MUPOBO33PEHHUS, OTBEUAIOLIETO | HAOIIOAEHU 3a
BCeH KHU3HUY; CO3HATEJIBHOE | COBPEMEHHBIM PEaIHsIM; JESTEIbHOCTBIO
OTHOLIEHUE K HEMpEepbIBHOMY | -  HPOSIBIEHHE  OOLIECTBEHHOIO | 00y4arolerocs B
00pa30BaHMIO Kak YCIIOBUIO | CO3HAHMS; npouecce OCBOEHHMSA
YCHEIHOW  Npo(eCcCHOHAIBHOW M | - BOCIIUTAHHOCTb M TAKTUYHOCTB; o0pa3oBaTeNbHOU
O0ILIECTBEHHOM AEATENbHOCTH; - JIEMOHCTpalMs TOTOBHOCTU K | IPOrpaMMbl
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| rOTOBHOCTb U CHOCOOHOCTH K
CaMOCTOATENIBHOM  TBOPYECKOM  H
OTBETCTBEHHOM JEATENBHOCTH;

CaMOCTOSTCIIFHON M OTBETCTBCHHOM
TBOPYECKOMN JIESTENNBHOCTH c
WCTIOJb30BaHUEM HH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA

pa3BUTHE JIOTMYECKOTO MBILUICHHUS, | - 3¢ deKTUBHBII nouck | [loaroroBka pedeparos,
MPOCTPAHCTBEHHOTO0  BOOOpa)keHus, | He0OX0aUMOI HHPOPMAIIH; JIOKJIaJ0B,
AITOPUTMUYECKOM KYJIBTYpBI, | - UCIOJb30BAaHUE  PA3JIMYHBIX | UCTIOJIH30BaHHE
KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, | HCTOUHHUKOB MH(POPMALIUH, BKIIFOYAsl | SJICKTPOHHBIX
HE00X0IMMOM Ui Oyayueil | 3JIeKTPOHHBIE; UCTOYHUKOB.
npoecCHOHATBPHOW ~ ACSITENBHOCTH, | -  JEeMOHCTparus  crmocoOHoctu | HaOmonenue 3a
UL TPOJOJDKEHUST 00pa3oBaHUS M | CAMOCTOSITEIHHO UCIIOJIb30BaTh | HABBIKAMH  paboOTHl B
camMoo0pa3oBaHMUS; HEOOXOUMYI0 HH(POPMAITHIO IS rI100aIbHBIX,
BBITIOJIHEHHS MIOCTABJICHHBIX | KOPIOPATUBHBIX u
y4eOHBIX 3a/1a4 JIOKaJIbHBIX
MH(POPMAITMOHHBIX
CETSIX
TOTOBHOCTh K KOJIJIGKTMBHOH paborte, | - B3auMojeicTBue ¢ VYuacTue B
COTPYIHUYECTBY CO CBEPCTHHKAMH B | OOYYaIOLIMMUCS, IPETIOIABATCISIMU | KOJICKTHBHBIX
o0pa3oBaTeIbHOM, OOIIIECTBEHHO | B X0J1€ 00y4eHus; MEpONPHUATHSX,
MOJIE3HOH, y4eOHO- | - COTPYJHHYECTBO CO CBEPCTHUKAMU | MIPOBOJUMBIX Ha
WCCIIEIOBATEIbCKON, TPOEKTHOW | | | MIpero1aBaTeNsIMH NpU | Pa3IMYHBIX YPOBHIX
IPYTUX BUAAX JESITEIbHOCTH; BBIMOJIHCHUM ~ PAa3IMYHOTO  Poja
JIeSITeTIbHOCTH
OBJIa/ICHUE MaTeMaTUYECKUMH | - yMEHUE wianupoBatk | KoHTpois rpaduka
3HaHUSIMH u YMEHUSIMH, | COOCTBCHHYIO TIO3HABATEIILHYIO | BBITIOJIHCHUS
HEOOXOIMMBIMH B TIOBCEJHEBHOM | IEATEIHLHOCTH;, WHIUBUTYyATbHON
KHU3HU, JUISI OCBOCHHMS CMEXHBIX | - OCYIIECTBICHHE OLEHKHA YPOBHS | CAMOCTOSITEIHLHOM
€CTECTBEHHO-HAYYHbIX JUCIHMIUIMH M | COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO | paboThl 00yvaromerocs;
TUCLUTUINH npoQeCCHOHANBHOTO | Pa3BUTHS, OTKPBITBIC 3aIUTHI
LUKJIA, JUIS TIOJTy4eHUs: 00pa3oBaHus B | - UCTIONIb30BaHUE  PA3JIMYHBIX | IPOEKTHBIX PadoT
o0nacTsix, HE TpeOYIOUIMX | PECYpCOB, TOM YHUCIIE COBPEMEHHBIX
yriryOJIeHHOU MaTeMaTUYeCKOH | DIEKTPOHHBIX 00pazoBaTeIbHbBIX
MOJrOTOBKHU; pecypcos, JUIst JOCTHKEHHUS
MOCTaBJICHHBIX LeJIeH
OTHOLIEHHE K NPO(PEecCHOHANBHON | -  neMoHcTpamus  crnocobHoctu | MHTepnperanus
JESITeIbHOCTH  KaK  BO3MOKHOCTH | CAMOCTOSITEJIbHO — J1aBaThb  OILIGHKY | pe3yJIbTaToB
yyacTHss B PCIICHUM  JIMYHBIX, | CATYallud M HAaXOJWTh BBIXOJ W3 | HAOJIOJICHHN 32
OOIIIECTBEHHBIX,  T'OCYAapCTBEHHBIX, | HEE; JeSITeTTbHOCTHIO

OOIICHAIIMOHAIBHBIX MTPO0JIEM; - caMOaHaIM3 M  KOppeKius | o0y4arouerocs B
pE3yJIbTaTOB COOCTBEHHOH pPabOTHI | MpoLecce OCBOCHUS
npu UCIIOJIb30BAaHUM | 00pa30BaTEIbHOMN
Pa3HOO0Opa3HBIX CPEACTB | MPOrpaMMBbl
UH(POPMAILMOHHO-

KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI
Memanpedmemmnule pe3yiomamal

YMEHHE CaMOCTOSATENIbHO ONPENeNATh | - yMEHHne 1aHupoBath | OTKPHITHIE 3aIINUTHI

LEeJIU JESITEIbHOCTM M COCTaBISATH | COOCTBEHHYIO 1€ATEIIbHOCTD; HNPOEKTHBIX paboOT

IUIaHBI JESTENbHOCTH; | -  MCIOJb30BaHME  Pa3IUYHBIX

CaMOCTOSITETIbHO OCYILLECTBIIATh, | CPEICTB JUIs

KOHTPOJMPOBAaTh U KOPPEKTUPOBATh | JOCTUXKEHUS OCTABICHHBIX LiETIeH

JESITENbHOCTh;  UCIONb30BaTh  BCE

BO3MOJKHBIE PECYPCHI I TOCTKECHUSA
IIOCTaBJICHHBIX IEeW W peanu3anuu
IIJIAaHOB JACATCIBHOCTH, BBI6I/IpaTB
YCHOCIIHBIC CTPATETMKM B Pa3JIMYHBIX
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CUTYyalluAX;

BJIaJICHHE HAaBBIKAMH TO3HABATEJIbHOM, | - JeMOHCTpalus crnocoOHoctedl K | CeMHUHApBI
y4e0HO-HCCIIeIOBATEIILCKOM U | y4eOHO-HCCIIeIOBATEILCKOM 1 | Y4eOHO-TIpaKTHUYECKUE
MPOCKTHON IeATEIbHOCTH, HAaBBIKAMH | IIPOCKTHOM JCSTEIBHOCTH; KOH(EepeHIINN
paspelieHus mpooJieM; CIIOCOOHOCTh | | - HCIIOJIB30BaHNE pasnmuuHbiX | KoHKYpCHI

TOTOBHOCTbH K CaMOCTOATCIBHOMY | METOAOB PCIICHHUA INPAKTHYCCKUX OJ'II/IMHI/IaI[bI

MIOUCKY METOJIOB peleHus | 3a1a4 c UCTIOJIb30BaHHEM

MNPpaKTHYCCKUX 3aJa4, IPHUMCHCHHUIO I/IH(l)OpMaL[I/IOHHO'

Pa3INYHBIX ME€TOAOB ITO3HAHMUA, KOMMYHHKAIITUOHHBIX TEXHOJIOTHH

'/ TrOTOBHOCTb U CHOCOOHOCTH K

CaMOCTOSITETIbHON ~ MH(pOPMAIIMOHHO-

MO03HABATEIIbHOU JCSITeTIbHOCTH,

BKJIIOYass YMEHUEC OPUCHTHPOBATHCS B

pa3IMYHbIX UCTOYHUKAX MH(POPMAIIHH,

KPUTHUYCCKHA OLCHUBATh n

UHTEPIIPETUPOBATH nHbOpMaIHIo,

MOJy4aeMyt0 u3 Pas3InYHBIX

UCTOYHUKOB,;

BJIaJIeHHE HaBbIKAMH I103HABATENbHOM | -  3(dexkTuBHOE  Hcnosb3oBaHue | MHTepnperanus
peduekcuu KaK OCO3HAHMS | pa3IMYHBIX UHPOPMAITHOHHBIX | PE3yJbTaTOB
COBEpILACMbIX JCHCTBUI 1 | 00BEKTOB npu BBITMOJIHEHUH | HAOJIOICHUI 3a
MBICITMTEBHBIX MIPOIIECCOB, UX | MOCTABJICHHBIX YUeOHBIX 3a7a4 JESITebHOCTBIO
pe3yJIbTaTOB W OCHOBAHHIiA, T'PaHUI 00yJaroIerocs B
CBOEr0 3HAaHUS W HE3HAHUSA, HOBBIX nporiecce OCBOCHHS
MO3HABATEJIBHBIX 33]1a4 M CPEJICTB LIS o0pa3zoBaTebHOU

UX JOCTUKCHMUA, IIporpaMmal

LEJICYCTPEMIICHHOCTh B TIOMCKax U

- 3((heKTUBHBIN TTOUCK

[TonroroBka pedepaTos,

MPUHSTUU penieHnt, | HeoOxoauMoi HHGOPMAITUH; JIOKJIa10B, COOOIIEHHUH
COOOpa3sUTENbHOCTh W HMHTYHIHSA, | - HCIIOJIL30BaHUE Pa3IMYHBIX | HCIIOJIb30BAHHE
Pa3BHUTOCTh MPOCTPAHCTBEHHBIX | ICTOYHUKOB MH(DOPMAIINU, BKIIOYAs | DJIIEKTPOHHBIX
MIPEICTaBICHU; CIIOCOOHOCThH | AJICKTPOHHBIC; HACTOYHHUKOB.
BOCIIPUHUMATh KpacoTy M TapMOHHIO | -  JIEMOHCTpAIMisi  CIIOCOOHOCTH
MUDa; AHAIM3UPOBATh M TPEJCTABIIAThH

UHpOpMaLHIO, JAHHYIO B

JIEKTPOHHBIX ¢dopmarax Ha

KOMITBIOTEPE B PA3IUYHBIX BHIAX

MPU  BBIIOJIHEHUW TOCTABICHHBIX

y4eOHBIX 3a/a4;
YMEHHE TPOAYKTUBHO OOMIATBCS U | - AEMOHCTpAIs KOMMYHHUKATUBHBIX | Y4acTHE B
B3aMMOJICHCTBOBaTh B MPOIECCE | CIOCOOHOCTEH; KOJUIEKTUBHBIX
COBMECTHOM JESITCIIbHOCTH, | - YMEHUE BECTH TUAJIOT, YUYUTHIBAS MEPOIPHSITHSX,
YYUTHIBATh [O3ULINHU JIPYTHX | TO3UIUIO APYTUX YIaCTHUKOB MIPOBOJMMBIX Ha
Y4aCTHUKOB NESITENIbHOCTH, | EITEILHOCTH. Pa3IMYHBIX YPOBHSIX

3¢ (deKTUBHO pa3peniatb KOHPIUKTHI;
' | BJIaJICHUE SI3BIKOBBIMU CPEICTBAMMU:
YMEHHE SICHO, JIOTHYHO H TOYHO
u3jgaraTh ~ CBOKO  TOYKY  3pEHHUS,
UCTIONIb30BaTh aJICKBAaTHBIC SI3BIKOBHIC
CPEICTBA;
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